2005 Abstract Book by Undergraduate Research Forum
Southern Illinois University Carbondale 
OpenSIUC 
Undergraduate Creative Activities and Research 
Forum Abstract Books 
Undergraduate Research and Creative Activities 
Forum 
4-2005 
2005 Abstract Book 
Undergraduate Research Forum 
Follow this and additional works at: https://opensiuc.lib.siu.edu/curca_forum 
This Article is brought to you for free and open access by the Undergraduate Research and Creative Activities 
Forum at OpenSIUC. It has been accepted for inclusion in Undergraduate Creative Activities and Research Forum 
Abstract Books by an authorized administrator of OpenSIUC. For more information, please contact 
opensiuc@lib.siu.edu. 
UNDERGRADUATE
RESEARCH FORUM
ABSTRACTS • 2005
Student Center Gallery Lounge
April 4, 2005
Southern Illinois University Carbondale
The Undergraduate Research Forum is
part of REACH (Research-Enriched
Academic Challenge), a campus-wide
program for undergraduates coordinated
by the Office of Research Development
and Administration at SIUC. For more
information, see www. siu.edu/~reach.
The forum is being held in conjunction
with the 2005 Research Day (sponsored
by Phi Delta Kappa, Phi Kappa Phi, Sigma
Xi, and the Society for Neuroscience) and
the Illinois Junior Science and Humanities
Symposium.
2004 First
Prize Winner
Diane Zeman
“One of the great benefits of attending a research univer-
sity such as SIUC is that undergraduate students who become
involved in research activities work in a professional environment
that also involves graduate students and faculty, and gain problem-
solving experience that is prized by employers.  We are very
pleased to offer our students enhanced opportunities of this type
through the REACH program.”
—John Koropchak, Vice Chancellor for Research and
Graduate Dean
“Undergraduate research—whether it is in the laboratory,
studio, library, or clinic—enhances, expands, and enriches the
academic experience for students and faculty. The undergraduate
student who engages in research under the tutelage of a talented
faculty member is well on his or her way to a positive and fruitful
education and career.”
—John Dunn, Provost and Vice Chancellor
“I am very pleased to continue to be involved with the
REACH program and this year's Undergraduate Research Forum.
As someone whose academic career began as an undergraduate
researcher, I believe such opportunities represent singularly reward-
ing and motivating experiences for future success in academia and
the world at large.”
—Prudence M. Rice, Associate Vice Chancellor for Research
and Director, Office of Research Development and
Administration
Undergraduate Research Forum
April 4, 2005
Southern Illinois University Carbondale
Program
Judging of posters: 8:30 - noon
Poster session: 1:00 - 3:30 p.m.
Award presentations: 2:00 p.m.
REACH Director
Jo Nast, ORDA
Organizer
Dena Stogsdill, ORDA
Sponsors
Office of the Provost
Office of Research Development and Administration (ORDA)
SPEAR (Students Promoting Educational Advancement and Research)
Poster Judges
Jim Allen, History
Laura Bell, University Honors
John Bozzola, IMAGE Facility/
     Plant Biology
Peter Chametzky, Art & Design
Kathleen Chwalisz, Psychology
Jon Davey, Architecture
Paula Davis, Rehabilitation Institute
David DiLalla, Psychology
Stephen Dollinger, Psychology
Dan Dyer, Chemistry and
    Biochemistry
Andrew Hofling, Anthropology
Special Thanks
Prudence M. Rice, Linda Martin, John Dunn, and Marilyn Davis
To learn more about
the Undergraduate
Research Program
at SIUC, visit
www.siu.edu/~reach.
Karen Jones, Animal Science, Food and
     Nutrition
Melinda LaGarce, Architecture
Charla Lautar, Allied Health
James Le Beau, Administration of Justice
Matt McCarroll, Chemistry and
     Biochemistry
John Russin, Plant, Soil, and
     Agricultural Systems
Bob Swenson, Architecture
Alan Walters, Plant, Soil, and
     Agricultural Systems
Dale Wittmer, Mechanical Engineering
STUDENT PARTICIPANTS  / MENTORS
1. Waleed Abbasi* .........................................Frank Anderson
2. Richard Adams ..........................................Sanjeev Kumar
3. Jessica Benton ...........................................Laura Kidd
4. Maurice Betts .............................................Lori Vermeulen
5. Andrew Blackwell* ...................................Karen Renzaglia
6. Natalie Bonner.................................... ......Daniel Primont
7. Dawn Brady ..............................................Bakul Dave
8. Joshua Buursma* .......................................Mike Covell
9. Sean Coombe* ........................................... Jason Barabas
10. Leigh Engel ..............................................Linda Phipps
11. Jennifer Feucht ........................................Robert Swenson
12. Kandace Fisher ........................................Melinda La Garce
13. Michael Gawrysiak ..................................Meera Komarraju
14. Christine Goldstein .................................Karl Williard
15. Donna Greaves .......................................Cheryl Presley
16. DeAnn Harley* ........................................Shane Stadler
17. Shane Hassler* .........................................Rick Smith
18. Joshua Hunt* ...........................................David Gilbert
19. Karan Hustedt .........................................Michelle Miller
20. Jason Inczauskis* .....................................Loretta Battaglia
21. Eric Johnson* ...........................................Karen Renzaglia
22. Shelby Pepper and Audrey Kerns .......... Jo Korchmaros
23. Margaret Marie Kramer* ..........................Richard Mawdley and
                                                              Rick Smith
24. Chris Krantz* ...........................................Laura Murphy
25. Michael Lencioni* ....................................Frank Wilhelm
26. Danisha Lewis .........................................Robert Swenson
27. Naarah Lindsay* ...................................... Jena Steinle
28. Cortez McBerry ....................................... John Martinko
29. Hitesh Mehta ...........................................David NewMyer
30. Jack Millar and Matt Millar......................Tonny Oyana
31. Kelly Ming* ..............................................Peter Hardwicke
32. Rachel Murray .........................................Barbara Crandall-Stotler
33. Randy Oitker* ..........................................Ling Zang
34. Tope Oshodi* ..........................................Frank Anderson
35. Lavon Nicole Pettis ................................. Jo Korchmaros
[cont.]
Maja V.  Wright-Phillips
Dept. of Psychology
Anxiety, Solitary Play, and Peer Relationships:
A Longitudinal Study
This study examined the relationship between parent-rated early child-
hood anxiety, early childhood solitary play, and later peer relationships in
early adolescence, as moderated by gender. Anxiety may be a common
underlying thread tying together early play behaviors, later anxiety, and
dysfunctional peer relationships. Emotion regulation and internalizing
behaviors, specifically anxiety, have been linked to reticent play behavior,
characterized by aimless wandering and watching others play while ab-
staining from direct participation, whereas most research has not indi-
cated the same for solitary-passive play. This study examined the rela-
tionship between these early solitary play behaviors and anxiety both at
age five, and in adolescence.
Clinical research has shown that being prone to internalizing prob-
lems, including anxiety, in early childhood is predictive of later internal-
izing problems, which has been correlated with poor peer relationships.
Although research has shown a correlation between anxiety and peer re-
lationships, the direction of that connection is not clear.
This longitudinal study addressed how anxiety and peer relationships
affect one another, thereby increasing our understanding of the relations
between pre-school-aged anxiety, solitary play behavior, later peer rela-
tionships, and social functioning. Initial results suggest that girls show
higher levels of anxious behaviors than boys and that early childhood
anxiety and reticent play behaviors are related to poor peer relationships
longitudinally.
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Ven Ney Wong
Dept. of Chemistry & Biochemistry
The Study of Self-Assembled Monolayers and How It
Correlates to the Structure of Polymer Films
My research project is to verify and characterize SAM formed on gold
substrates for the purposes of initiating photoinduced reaction. The
resulting thin films will be useful for new technologies in medical and
environmental fields. The SAM deposition is confirmed on the gold
substrate because this ensures that the monolayer contains the polymer
initiator. Compounds containing thiol (S-H) groups form robust SAMs.
The capabilities of these SAMs in their importance in initializing poly-
merization were investigated by varying the different deposition time and
the polymerization time. These monolayers were characterized by
Reflection Absorption Infrared Spectroscopy (FT-RAIRS), ellipsometric
thickness, and water contact angle.
By characterizing through FT-RAIRS and ellipsometry, experiments
showed that longer immersion time of the monolayers resulted in higher
thickness of the monolayer. The ellipsometry measurement showed the
direct calculation of the thickness of the monolayer on the gold sub-
strate. The FT-RAIRS showed the increasing absorption peak of the me-
thylene (CH
2
) group of the monolayer. The water contact angle, which
confirmed the formation of SAM, maintained at an average. Similarly
for the polystyrene film, longer reaction time showed thicker polymer
films. Both the FT-RAIRS and the ellipsometry calculations verified this
phenomenon. The water contact angle of this polystyrene film also showed
that it had maintained an average, suggesting a homogenous surface.
Although this research seems very minute compared to the big pic-
ture of surface-initiated polymerization, it is nonetheless very important
because this will assist other researchers in this area to creatively and
innovatively discover new ways or processes to produce polymers.
Waleed Abbasi
Dept. of Zoology
Phylogenetic Relationship Between Gammarus acherondytes,
Gammarus minus, Gammarus pseudolimnaeus, and
Gammarus troglophilus
The goal of this project is to determine the phylogenetic position of the
endangered cave amphipod Gammarus acherondytes within Gammaridae.
Gammarus acherondytes is a federally endangered species of troglobitic
(cave adapted) amphipod, and is found in only six cave streams from a
230-square-kilometer area within the Salem Plateau Karst Region of south-
western Illinois (U.S. Fish and Wildlife Service, 1998). With the excep-
tion of G. acherondytes, all other species are widely distributed in the
Salem Plateau Karst Region and Missouri. An ongoing research project
at Southern Illinois University seeks to determine the extent of genetic
differentiation among remaining populations of G. acherondytes. Prelimi-
nary results suggest that gene flow occurs between populations within
the same subregion, but not between subregions. Thus, each subregion
may contain a genetically unique metapopulation, each derived from sepa-
rate colonization events. To test this hypothesis, it is necessary to estab-
lish the genetic relationship of G. acherondytes to other amphipod species
in the Salem Plateau Karst Region. To a lesser extent, I will also try to use
the data collected to evaluate the hypothesis that G. acherondytes isn’t a
cave adapted form of one of the other Gammarus species, G. troglophilus.
I will obtain tissue samples from Gammarus minus, Gammarus
acherondytes, Gammarus troglophilus, and Crangonyx forbes from through-
out their geographic range in southwestern Illinois and Missouri. A re-
gion of the mitochondrial cytochrome c oxydase subunit I (COI) gene
will be amplified. This gene was chosen because it is easy to amplify from
amphipods and has proven useful for previous work on G. acherondytes
(Anderson, 2000).
The phylogenetic relationships among G. acherondytes and the
Gammarus species that it co-exists with are still unclear. Knowledge of
the population genetics and phylogeny of these species will be critical for
their conservation.
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Sarah Townsend
Dept. of Aviation Management & Flight
Flight Officer Employment
Like many for-profit businesses, employment in the air carrier industry is
dependent on the condition of the economy it serves. The events of Sep-
tember 11, 2001, and a struggling national economy forced domestic air
carriers to seek bankruptcy protections or undergo extensive organiza-
tional restructuring. As a result, air carriers reduced their flight officers
cadre to levels that were more viable on the past market condition through
furlough and lay-off. More recently, there have been signs that the na-
tional economy is slowly recovering. This has led to increased air carrier
hiring for flight officer positions as furloughed pilots did not return or
found employment elsewhere.
The objectives of this research were to determine what minimum
qualifications U.S. major domestic air carriers require for flight officer
employment and what training, professional experience, and personal
qualities U.S. major domestic air carriers desire to see in a flight officer
applicant. Qualitative data obtained in telephone interviews with hu-
man resource personnel of major domestic air carriers and a web-based
literature review were used to construct statistical tables that reflect cur-
rent findings. The most commonly addressed characteristics were mini-
mum total flight time, a Federal Aviation Administration pilot license
with an airline transport endorsement, a minimum age requirement, and
a current first-class medical examination endorsement. Unexpectedly, a
minimum education requirement has also been reflected in the research.
This research project is still in progress.
Jessica Benton and Laura Kidd
School of Architecture, Fashion Design & Merchandising Program
Restoring America’s History, One-Stitch-at-a-Time
This research project was undertaken to preserve a 1913 Grand Army of
the Republic (GAR) flag originally used by Worthen Post #128,
Murphysboro, Illinois. The United States flag was the symbol of patrio-
tism and love of country to the GAR. To these Civil War veterans, the
flag of the United States was not merely a piece of colored silk; rather it
was the physical representation of the blood, sweat, and tears of the Union
Armed Forces during the Civil War who fought to preserve the Union.
The United States flag was an object of reverence to the members of the
GAR and was to be treated with the utmost respect. In a twist of irony,
this proud symbol of the preservation of the Union was eventually dis-
carded in a trash can by a school official. Luckily, the flag was rescued
and given to the General John A. Logan Museum, where it hung for
many years. In 2004, work began to preserve the flag.
An investigative conservation method was used. In investigative con-
servation, artifacts are physically preserved (using accepted conservation
methods) and studied to discover their historical background and their
meaning to the culture. Following accepted conservation methods, the
flag was first gently cleaned using a vacuum on low suction to remove
surface dirt. No wet cleaning could be done because of the fragility of the
fabric. The silk fabric used in the flag is shattered in many places, in some
places so severely that only the stitching threads remain intact. The flag
was then hydrated, using steam in order to make it as smooth as possible
in preparation for the subsequent steps in the restoration process. Next,
three colors of the conservation fabric Stabiltex (red, white, and blue)
were sewn together to form two pieced replicas of the flag. Finally, the
two Stabiltex layers are in the process of being hand-quilted together in
the void areas of the original flag to provide maximum stabilization. Af-
ter the final step is completed the flag will be housed in the General John
A. Logan Museum, where it will be placed on display as a symbol of
patriotism and as a tribute to the veterans of the Grand Army of the
Republic.
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Chris Stringer
Dept. of Agribusiness Economics
Illinois Corn and Soybean Basis: Forward Contracting Costs
and Strategies
Prices that producers receive for their corn and soybean crops are greatly
influenced by the basis: the difference between a producer’s local cash
price and the exchange-traded futures price. An understanding of basis
patterns can greatly reduce producer marketing risk and can enable farmers
to more profitably market their crop.
There is very little research regarding the impact of forward contract-
ing basis levels at planting-time versus receiving the spot harvest-time
basis. This work addresses the advantages and disadvantages of forward
contracting basis levels as a crop is planted. Thirty years of basis data
were collected for seven regions in Illinois. Forward basis quotes were
collected at planting-time (May) and actual basis levels were recorded at
harvest-time (October). Statistical analysis was used to determine the
elevator premium embedded in the forward basis quote. Premiums were
compared across all regions to determine the aggressiveness of offering
forward harvest basis quotes to producers. The volatility or risk associ-
ated with forward basis contracts was also measured and analyzed.
The results indicate that the embedded risk premiums are rather small,
but the nature of the forward quotes differs across the state. Forward
basis contracting is actually less risky than assuming the basis risk associ-
ated with traditional futures hedging. Implications for optimal producer
contracting and hedging are discussed.
Andrew Blackwell, Karen Renzaglia, and Hilarie Dee Gates
Dept. of Plant Biology and IMAGE Center
Reconstruction of the Sperm Cells of Ancient Land Plants
Sperm cells are the most complicated cells produced by land plants.
Because transmission electron microscope (TEM) micrographs show only
a very thin section of the cell, large numbers of micrographic images are
needed to visualize sperm in three dimensions. Scanning electron
microscopy (SEM) provides surface details of released swimming cells
but reveals nothing about internal architecture. Hand-drawn reconstruc-
tions of plant sperm cells have made detailed micrographic data easier to
interpret. This project carries on the tradition of converting complex
images taken on the TEM and SEM into three-dimensional models, but
differs from previous studies in that the reconstructions are computer-
rendered using Adobe Illustrator. Approximately 200 TEM and SEM
images were collected and analyzed for each of four land plants: Phaeoceros
hirticalyx, a hornwort, Haplomitrium mnioides, a liverwort, Huperzia
lucidula, a lycophyte, and Angiopteris evecta, a fern. From this two-
dimensional information, three-dimensional computer images were
produced and colorized. The sperm cells of Phaeoceros, Haplomitrium,
and Huperzia are coiled between one and two revolutions, and contain
two flagella inserted into the cell anterior. In contrast, Angiopteris sperm
cells coil two revolutions and contain numerous flagella. Microtubules,
arranged in a parallel band, extend around the outside of the cell and
provide a structural framework for cellular entities. Although similar in
length and diameter, the sperm cells of Haplomitrium and Huperzia, both
containing approximately 100 microtubules, are much broader than those
of Phaeoceros, with 12 microtubules. Colorized three-dimensional mod-
els of these four cells facilitate comparisons among similar structures and
highlight the elaborate architecture of these cells.
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Gabriel C. Smith and Dennis Watson
Dept. of Plant, Soil, and Agricultural Systems
Predicting Torque and Fuel Consumption with CAN Data
Environmental regulations limit the amount of exhaust gas emissions
allowable by new engines. These regulations apply to non-highway or
agricultural engines. International standards (ISO 8178) describe engine
emission testing procedures. EPA uses these standards for granting en-
gine emission certification. There are a wide range of operating condi-
tions of an engine that these standards do not approximate. This is a
major problem because the lack of testing procedures to predict emis-
sions under all operating conditions results in the release of the toxic
chemicals carbon dioxide, carbon monoxide, non-methane hydrocarbon,
and nitrogen oxide into the atmosphere. There is a direct relationship
between fuel consumption and torque in respect to the amount of emis-
sions produced.
The research objective was to predict torque and fuel consumption of
a propane engine from data available on the controller area network (CAN)
of the engine and environmental conditions. This project consisted of
collecting CAN and environmental data from a Ford 642 LP engine,
analyzing the data collected, using Model Quest software to create an
accurate equation to predict torque and fuel consumption, and inspect-
ing the accuracy of the algorithm. The results from this study produced
algorithms for torque (R2= .993) and fuel consumption (R2 = .994) using
the CAN and environmental data from this propane engine.
Dawn M. Brady, Marci C. Burt, and Bakul C. Dave
Dept. of Chemistry & Biochemistry
Sol-Gel Sensors for Infrastructure Monitoring
The objective of this research is to develop ion sensors with specific ap-
plications in infrastructure monitoring. This project consists of investi-
gating the potential efficacy of dye-embedded sol-gels for detecting the
presence and concentration of chloride ions. Steel reinforcement bars in
civil infrastructures, such as bridges and highways, corrode due to chlo-
ride ion exposure caused by spraying of salt for deicing in cold weather.
This corrosion, however, does not visibly manifest itself in time for re-
pairs to be made. This poster will present the results of experiments that
test the effects of ion exposure on the luminescence intensity of dye-
containing sol-gel matrices. Effective chloride ion sensors should accu-
rately distinguish between chloride ions and other, less deleterious ions
by reacting only with the chloride. Preliminary results indicate that chlo-
ride exposure yields a predictable, linear decline in color intensity with
increasing chloride concentration. Bromide, carbonate, and iodide expo-
sure, which do not cause corrosion but which are present as concomi-
tants, produce notably less significant changes in luminescence as their
respective concentrations increase. Ultimately, dye-embedded sensors will
allow us to accurately gauge the concentration of chloride ions and en-
able monitoring corrosion of steel reinforcement bars in concrete by cor-
relating the luminescence intensity of the dye molecule with the associ-
ated concentration of chloride ions.
936
Raphi Rechitsky
Dept. of Sociology
Network Television News Portrayals of the Anti-Globalization
Movement
Over the last 30 years sociologists and other social scientists have devel-
oped a wide array of systematic literature on the relationships between
mass media and social movements (Gitlin 1980, McCarthy et al. 1996,
Carrol and Ratner 1999, Benford and Snow 2000). Recently, media and
other scholars have been on the cutting edge of examining cases of mass
media treatment of the anti-globalization and global justice movements
(Wahl Jorgensen 2004, Todd 2004). But few have studied media social
constructions of these movements across their highly visible mass dem-
onstrations (DeLuca and Peeples 2002).
In this project, using a qualitative content analysis (Altheide 1991), I
examine the interpretive frames of four major television news networks’
treatment of some of the largest U.S. anti-globalization movement pro-
tests starting with the movement’s emergence on the public screen dur-
ing the 1999 Seattle WTO ministerial. I explain the use of hegemonic
discourses—particularly those of (1) conflict and spectacle, (2) public
sphere, (3) economy, and (4) recognition. I also address issues of story
bias, issue cycle, and the post-9/11 media culture with respect to the
substantive difference and significant decline in coverage of major move-
ment activity since movement emergence and especially since 9/11.
Sean Coombe
Dept. of Political Science
The State of the Union Address: A Message to the People or the
Pundits?
The nature of a democratic system of government requires an educated
and informed citizenry capable of making complex judgments on public
policy and elected leaders. The delivery of this information is undertaken
primarily through the elaborate media systems set up in this nation. The
State of the Union address delivered to Congress each year by the Presi-
dent of the United States is one of the most high-profile political events
of each year. The President has the opportunity to reach out to tens of
millions of voters in a single speech, and it costs the campaign and the
incumbent party not a dollar. Months of shaping and tweaking goes into
this speech, and every level of government provides input to what will be
the President’s agenda in the coming year. Additionally, hours of media
analysis accompany the address, making it the largest news event for at
least a week. The purpose of this study is to attempt to gauge the level of
public knowledge received from the State of the Union address, and to
compare this data to levels of knowledge received on other events receiv-
ing coverage in the same news cycle. This is being done by comparing the
levels of knowledge conveyed in the news sources to public knowledge
survey questions conducted around the time of delivery of the State of
the Union address.
The preliminary results of this study do, in fact, show that presidents
benefit greatly from the increased volume and accuracy of news stories
centered on the State of the Union address. This highlights the continu-
ing importance of the State of the Union address as a communication
vehicle, and continues to highlight the role that public knowledge plays
in a democratic system of government.
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Tope Oshodi
Dept. of Zoology
A Phylogenetic Analysis of the North American Land Snail
Family “Polygyridae” Based on Molecular Sequence Data
Polygyridae is a diverse endemic North American family of land snails
commonly found in temperate forests. Previous hypotheses of phyloge-
netic relationships among genera within this family have been proposed
based on studies of reproductive anatomy, mating behavior, shell mor-
phology and allozyme data. However, more work needs to be done on
polygyrid evolution especially in studying DNA sequences from fast-
evolving genes.
The objective of my research was to obtain a mitochondrial gene
sequence data from representatives of several polygyrid species, to
produce a phylogenetic tree, and to compare the results obtained with
phylogenetic hypotheses from previous studies. Snails from several
genera within the polygyridae family and several outgroups were
collected between June 2004 and December 2004. The DNA from the
collected snails was then extracted and purified. Initial results using the
CO1 gene were promising; however, due to unforeseen difficulties, a new
mitochondrial gene, the Cyt B gene, is now being explored and results
for this gene are still pending. I am very hopeful that this gene will yield
good results.
Jennifer Feucht
School of Architecture
Cairo Blues
My objective was to research and document significant blues musicians
and venues related to Cairo, Illinois. I was also to locate and document
historic blues venues and discern some kind of architectural trend and
apply that trend to the proposed redevelopment of Cairo. At the end of
this project, I will prepare a research paper that tells the stories of the
musicians themselves and how they lived, worked, and traveled. This
paper will also describe the architectural settings where their music was
performed.
The results of my research so far have taken a slightly different turn
from some of the original objectives. As I got further into the research, I
realized that it was going to be nearly impossible to discern an architec-
tural style of the blues venues because the majority of these venues are no
longer standing and also because of the lack of any form of photo docu-
mentation of these venues. I have accomplished my objective of finding
blues artists who are connected to Cairo, either by performing or resi-
dence there. I have also been able to find the locations of specific venues
from old Cairo City Directories and to document and label their loca-
tion on maps. This has shown me a pattern of how the city grew and
which streets or areas were the main entertainment districts during the
1930s to the 1960s.
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Rachel Murray and Barbara Crandall-Stotler
Dept. of Plant Biology
Diversity of Strand Cells and the Implications for Phylogeny of
Liverworts
Liverworts are generally described as lacking complex vasculature. They
can, however, possess hydrolyzed strand cells that are hypothesized to
function in water conduction and/or storage. Characterization of these
cells has mostly utilized sectioning techniques, which have not completely
resolved the differences observed among strand cell morphologies, par-
ticularly as regards pit anatomy and wall architecture. In this study, cell
maceration techniques have been used to prepare whole cells for study
with SEM and optical microscopy. This technique has enabled close ex-
amination of the external and internal walls of the cells for elucidation of
pit anatomy and wall architecture, as well as comparisons of cell shapes
and sizes among taxa.
Six taxa representing the different types of strand cells found in the
liverwort suborder Pallaviciniineae and the basal liverwort Haplomitrium
have been studied. The moss Plagiomnium was included for comparative
purposes. The study found that the Haplomitrium and Pallavicinia type
strand cells differ only in the deposition of secondary wall material in the
latter. The actual wall perforations found in both cell types develop from
the deterioration of the plasmodesmata. Hattorianthus, in contrast, is
unique among the taxa of the suborder in depositing thickened walls
without plasmodesmatal perforations.
Michael Gawrysiak
Dept. of Psychology
The Convergence of Science and Spirituality:
Exploring the Implications of Spiritual Practices on
Mental and Physical Health
Though traditionally the convergence of science and religion has been
thought of as taboo, today there is growing evidence to suggest that spiri-
tual practices such as prayer and meditation can have potentially benefi-
cial effects on mental and physical health. Within the last 50 years there
has been exponential growth of scientific investigation into the nature of
religion and spiritual practices. Some of the more significant findings
have demonstrated how meditation can influence immune function, re-
covery rate after surgery, and even the neuroplasticity of the brain in a
beneficial manner. Additionally, spiritual practices such as prayer have
been shown to enhance coping mechanisms among those with severe
health-related illness.
The role that religion can play in one’s mental and physical health has
traditionally been largely overlooked by health care providers. Recent
surveys have indicated that approximately 70% of primary-care doctors
agree that physicians should address some component of religiosity with
their clients. Additionally, between 46% to 78% of patients report that
they would like their physician to pray with them. However, only 33%
of primary-care physicians have reported doing so. Other surveys have
also indicated that approximately 99% of physicians sampled believe that
spiritual well-being can promote health and healing. In order to enhance
the utilization of this significant resource for physical and mental well-
being, the scientific community must recognize the potential implica-
tions by learning how to implement such findings into practice and pur-
sue future lines of research. This poster will present some recent and
significant findings in the literature and then identify some potential
areas of research.
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Matthew Millar, Jack Millar, Drew Accord, Caitlin Connelly,
and Ryan Marzec
Dept. of Geography and Environmental Resources
Exploratory Analysis of Atlantic Puffin Predator Interactions
Around the British, Irish, and Scottish Islands
The Atlantic Puffin is a great indicator of ocean health, because monitor-
ing fish catches can give researchers a clue as to how well fish stocks are
responding, and how well these fish stocks are doing spatially. The Atlan-
tic Puffin has a variety of predators, but the Great Black Backed Gull, the
Great Skua, and the Herrin Gull are the greatest. These birds either eat or
steal food from the Atlantic Puffin. A spatially explicit population model
requires an idea of what predators affect the Atlantic Puffin the most.
Data corruption affected the project leaving us to neglect certain ele-
ments we wanted to investigate: fish population and future population
projections. But the data we had were good enough for a qualitative analy-
sis of the Atlantic Puffin predators. Figures 2, 6, and 8 show the popula-
tion distribution of the four different species. Figure 3 shows human
effect and Figures 5 and 7 show correlation and clustering results. Great
Skuas are becoming a major predator, and future SEMs should place
high value on Great Skua, but dismiss Herrin Gulls and Great Black
Backed Gulls as less influential. The latter birds have been declining in
population, and show more negative correlations. This is validated by the
literature (Rodway and Regehr, 1999). The final conclusion is that the
Atlantic Puffin population was greatly affected by Great Skuas, and to a
much lesser extent, G.B.B. Gulls. The study supports the likely expan-
sion of Great Skuas into southern England and Ireland, with Atlantic
Puffin most likely to be a target of the Great Skua. Herrin Gulls and
G.B.B. Gulls are likely to be predators as well.
Donna Greaves and Cheryl Presley
School of Social Work and Student Health Services
Attitudes and Perceived Roles: Faculty and Staff as Agents of
Change on College Campuses
Alcohol and illicit drug use has been a growing problem on college cam-
puses for many years. There have been several programs created and imple-
mented to intervene with the “drinking tradition” seen on many cam-
puses but the results have not been very promising. One overlooked and
underestimated source for change is campus faculty and staff. These people,
through their continuity on campuses and their constant interaction with
the student population and the community at large, have the power to be
highly influential in changing the campus attitudes concerning drinking
and drug use.
While many programs have been developed that do encourage in-
volvement of the entire campus community, the emphasis is on student
participation and students supporting each other. This study examined
the attitudes and perceived roles of faculty and staff in intervention/pre-
vention efforts on college campuses. Analyzing data from an aggregate
sample of the 2003 Core Alcohol and Drug Survey, we answered three
questions pertaining to policy, perceptions of campus, and willingness to
be actively involved in intervention/prevention efforts. The results have
led to recommendations for improving intervention/prevention efforts.
Recommendations involve: (1) making drug education courses a require-
ment for entering freshmen; (2) pairing freshmen with mentors; and (3)
educating faculty and staff concerning policy and awareness of behaviors
indicating possible alcohol and drug use among peers and students.
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Cortez McBerry, Craig Rouskey and John Martinko
Dept. of Microbiology
Anchor Residue Changes Do Not Affect Presentation in the
MHC class I SCT
The Major Histocompatibility complex (MHC) is a surface molecule
that is involved in presentation of peptide antigen to T-cells. Specifically,
MHC class I presents intracellular pathogens to cytotoxic T-lymphocytes
(CTL), which elicit an immune response. Through recent research a MHC
class I:peptide complex has been developed that encodes for all the struc-
tures that comprise the MHC and peptide on the same strand of DNA.
These structures, called Single Chain Trimers, also tie the complete MHC
and the peptide together with a linker sequence that almost insures that
presentation of the desired peptide occurs to produce CTL clones. MHC
class I amino acid residue mutation and mutations in the linker sequence
connecting the beta 2-microglobulin produced results indicating increased
binding affinity of peptide along with increased presentation. Objectives
for this research are to apply molecular techniques that are used in the
biological sciences to conduct site-specific mutagenesis on an anchor resi-
due of the SIINFEKL peptide.
Preliminary results have shown that the plasmid was transformed into
the E. coli cell, but confirmation of the mutation is waiting on sequenc-
ing. This research will be used to look at the importance of anchor resi-
dues when peptides are presented in the MHC class I Single Chain. Prior
studies have shown increased surface stability and a decreased ability to
be displaced by competing peptides. My research focuses on displace-
ment by competing peptides and surface stability when one of the an-
chor residues is substituted for an amino acid that is not normally bound
by the MHC class I molecule.
Shane Hassler
School of Art & Design, Metalsmithing Program
Mokume-Gane
The purpose of this research was to understand the basic metallurgical
principles involved in mokume-gane and to duplicate the process as it
was originally conceived. This research looked into the diffusion lamina-
tion of dissimilar nonferrous metals. Another main objective of this re-
search was to develop a broad color palette of bondable alloys. However,
the most important objective of the research was learning the traditional
Japanese way of creating alloys and patinas, and then taking that infor-
mation and expanding on it.
In the generally experimental attitude, which produced numerous
“expendable” mokume billets, there was time to get philosophical about
traditional views of mokume-gane and the relationship of pattern to form.
At first it seemed I could do no wrong; a few simple cuts produce an
exciting wood-grain effect that seems all the more natural for its random-
ness. This satisfaction with the “instant art” aspect of mokume is mis-
leading. Broad patterns can successfully be done this way, but reliance on
random cutting and the surprise factor produces patterns that have a
similarity, which overcomes any sense of artful originality. The mokume
then becomes like many sheets of plywood and it doesn’t matter which
one you use. At the other extreme, there is a tendency to get very precise
about the mokume itself, calling a particularly nice pattern “art” before
you do anything with it. Mokume is a technique and not an end in itself.
More than anything else, the idea was to reintroduce the hand of the
artist into a forgotten technique.
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Danisha Lewis
School of Architecture
The First Free African American Communities in Massac and
Pope Counties, Illinois, and Their Ties to the Underground
Railroad.
Southern Illinois has played a significant role in the history of African
Americans in Illinois. However, little seems to be known about the first
“free African American” communities and their relationship to the move-
ment known as the Underground Railroad. The purpose of my research
is to determine if several of the African American communities through-
out Massac and Pope counties in Illinois were linked to the southern
states of Kentucky, Tennessee, Alabama, and Mississippi by the Under-
ground Railroad. The current Illinois Underground Railroad maps ex-
tensively document slave migration routes along the Mississippi River,
from Cairo through the western and central portions of Illinois. How-
ever, all of the maps that I have reviewed indicate that slave migration
was nonexistent along the Ohio River near Massac and Pope counties.
My theory is that the Underground Railroad must have gone through
this region because of the known African American communities of this area.
Through my research, I hope to uncover slave routes in Massac and
Pope counties and learn the methods that were used for escaping and
traveling. I also hope to determine under what circumstances these vari-
ous African American communities were formed, and document the pre-
dominant architectural forms that were part of their everyday lives.
The Underground Railroad was illegal, resulting in limited detailed
research materials. My initial research utilized traditional printed docu-
ments, a variety of maps, and the Internet. A considerable amount of my
research came from personal interviews from those in these communities.
I have confirmed connections of the first free African American com-
munities to slavery states and have located additional early African Ameri-
can communities in Massac and Pope counties. However, it is still only a
theory as to whether they were part of a direct link to the Underground
Railroad. Although I have had several leads to support my theory, it is
imperative that more research is done before the history is lost forever.
Karan Hustedt
Dept. of Sociology
Tracking and Racialization in Undergraduate Multicultural
Requirements
Universities across the United States require undergraduate students to
fulfill a multicultural requirement. Following the regulations as to what
constitutes a course that satisfies the goals and objectives of the univer-
sity, multiple departments have organized courses that are highly akin.
The question I propose is, what factors affect how students come to be
enrolled in the different departments? Furthermore, to what extent are
the racial demographics of the course affected by those different factors?
In order to answer these questions, I am investigating the different groups
that may affect the enrollment of students into these multicultural alter-
natives. These groups are the students, the advisors, and the departments.
My methodological approach combines surveys and interviews from each
of these groups to identify the implications of the purpose and/or success
of multicultural requirements, tracking of students, and racialization
within a large, public, Midwestern university.
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Chris Krantz
Dept. of Physiology
The Effects of American Ginseng Root on Human Prostate
Cancer Cell Proliferation
The goal of this study is to determine the effects of American ginseng on
human prostate cancer cells. This study examines the effects of a wide
dose range of American ginseng extract (GE) on prostate cancer cell (PC3)
proliferation and addresses potential mechanisms of action. PC3 cells
were treated with GE (0.01-2.0 mg/ml) for 6 days. Proliferation was in-
hibited with an average IC50 of 0.63mg/ml and maximal inhibition at
1.0mg/ml of GE. PC3 cells also demonstrate a cell density dependent
response to GE based on how many cells are present at time of first treat-
ment.
To address mechanism of action, cellular proteins were collected and
quantified in both vehicle and GE-treated cells at a time point of 48 hrs
post-treatment. A Panorama Antibody Microarray kit was utilized for
detecting measurable changes in cell cycle, apoptotic and signal trans-
duction protein expression. Three proteins were found to be decreased in
PC3 cells following exposure to ginseng (Map1b, FAK, Pyk2), with
others also showing borderline changes that were not significant (GRB-
2, S-100b, Bcl-x). Western blot analysis has also shown changes in ex-
pression of Bcl-2 and RKIP proteins. All of these proteins can be linked
to either epidermal growth factor receptor (EGFR) induced cell signal-
ing or to apoptosis pathways. These studies are the first to demonstrate
that ginseng’s ability to inhibit human prostate cancer cell proliferation
may be due to ginseng/ginsenoside interference in the ability of EGF to
stimulate cancer cell growth. Ginseng also appears to inhibit the proteins
that prevent cancer cells from dying, effectively stimulating cancer cell
death. Thus, ginseng may serve as a novel prostate cancer treatment agent
to be used alone or in conjunction with standard chemotherapy. Future
studies will address the components in ginseng root responsible for its
anticancer actions.
Eric Johnson and Karen Renzaglia
Dept. of Plant Biology
A Microscopic Investigation of Spore Wall Development in the
Liverwort Sphaerocarpos texanus: Evolutionary Implications
of Permanent Spore Tetrads in Bryophytes
Sphaerocarpos texanus is a spring ephemeral liverwort that produces per-
manent spore tetrads. In general, spores are the products of meiosis in
spore mother cells (SMC) and they are dispersed individually. In S. texanus,
the four spores that result from meiosis remain permanently united in
tetrads, and are dispersed as such. As in the few other liverworts with
permanent tetrads, each tetrad of S. texanus produces two spores that will
develop into male and two into female plants.
The purpose of this study was to document the complete develop-
ment of the spore tetrad in S. texanus using light, fluorescent, scanning
electron, and transmission electron microscope techniques. Spore walls
begin to develop immediately following meiosis with the deposition of a
spore special wall (SSW) containing callose between the remnant SMC
wall and the plasma membrane. Next, the primexine, a template for wall
deposition, forms within the SSW. A layer of tripartite lamellae (TPL)
originates within the primexine encircling the young tetrad before cy-
tokinesis is complete. Tripartite lamellae are next laid down between ad-
jacent spores, forming an interconnected reticulum. The tetrads are ini-
tially held together by this intersporal wall as well as by a malleable SMC
wall that allows for expansion of each spore. Once the tetrad has fully
enlarged, sporopollenin is deposited within the TPL, reinforcing the con-
nection between adjacent spores. The SMC wall disassociates and the
four spores are held together by three separate layers of sporopollenin-
impregnated TPL. Extrapolation to fossil plants that commonly produced
permanent tetrads suggests that a similar mechanism for spore adherence
may have occurred. Furthermore, the maintenance of spores in tetrads
may have been critical for sexual reproduction in early land plants by
ensuring close proximity of male and female plants, an innovation that
would facilitate early colonization of the terrestrial landscape.
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Audrey Kerns and Shelby Pepper
Dept. of Psychology
Caffeine’s Effects on Cognitive Ability
The goal of this study was to investigate caffeine’s effect on cognitive
performance. Researchers predicted that participants who consumed caf-
feine would perform better on a simple math test and would recall more
words on two types of memory tests than participants who did not con-
sume caffeine. Participants (n = 15) were undergraduate college students
taking an introductory psychology course. The seven females and eight
males who participated in the study were 17–20 years old. Participants
were randomly divided into two groups. The caffeine group consumed a
beverage containing 37.5mg of caffeine. The no-caffeine group consumed
a beverage with 0 mg of caffeine. Participants filled out a caffeine con-
sumption questionnaire, completed a simple math test 30 minutes after
caffeine consumption, and completed a free recall and delayed recall task.
Contrary to researchers’ expectations, consumption of caffeine did not
significantly affect cognitive performance for any of the tasks. Although
there were no statistically significant differences between the groups, a
large effect size (d = -1.012) was noticed for the delayed free recall task.
This suggests delayed recall may have been impaired by caffeine con-
sumption. College students may wish to avoid caffeine when learning or
studying for a test given the possibility that caffeine may decrease perfor-
mance on recall tasks. Future studies might investigate caffeine’s effect on
encoding of information and possible state-dependent effects of caffeine.
Margaret Marie Kramer
School of Art & Design, Metalsmithing Program
Surface Depletion Techniques in Gold Alloys
The metalsmiths of today have several techniques to choose from when it
comes to creating a gold surface on an alloy. However, some of these
options may be costly, dangerous, time-consuming, or achieve surfaces
that are less likely to resist wear over time. Others may require the pur-
chase of expensive equipment or assistance from specialized smiths. Gold
surface layers have been achieved with great success for centuries without
such complications, however. Of these techniques, surface depletion is
the most common. The metalsmiths of the Pre-Columbian era practiced
several surface depletion techniques that utilized materials from their sur-
rounding environment, such as naturally occurring plant secretions. The
smiths used these secretions in a process of heating, quenching, and bur-
nishing to remove the copper from the surface. Similarly, smiths were
able to remove the silver from the surface layer with the help of a process
involving iron sulfates. While these techniques are not overwhelmingly
difficult to perform, it is important for the smith to have an accurate
understanding of the varied results in order to insure that the final col-
oration and enriched surface depth are in sync with his/her aesthetic as-
pirations.
The objective of my research is to recreate these surface depletion
techniques in a careful selection of low-karat alloys and present them in
an easily observable form to act as a visual record for myself and others.
Initial stages of experimentation have proven that even low-karat alloys
can support a strong and elegant layer of enriched gold.
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Jason Inczauskis and Loretta Battaglia
Dept. of Plant Biology
Tallow Germination Rates and Species Composition in Soils
from a Louisiana Floating Marsh
Chinese tallow (Triadica sebifera) is an invasive tree in the floating marshes
of Louisiana. Prior studies have shown that tallow is most abundant where
Morella cerifera, a native nitrogen-fixing shrub, is present. It is unknown
whether this is due to high seed dispersal into the thickets, reduced com-
petition with herbaceous species, or if soil features of the thicket promote
its germination. We collected soil from three dense Morella thickets, three
sparse thickets, and three open marsh sites. Tallow seeds were collected in
the field, cold-stratified, and sown into flats containing the soils. Seed
germination was highest in soils taken from dense Morella thickets; few
seedlings emerged from the open marsh soils. Aboveground biomass and
diversity of seedbank recruits exhibited an inverse relationship with the
number of tallow germinants. Polygonum spp. and Galium tinctorium were
the dominant recruits from the open marsh seedbank, while Polygonum
spp. and Ptilimnium capillaceum dominated soils with sparse Morella.
Recruitment from dense Morella seedbanks was lowest, with few species
present. Germination patterns did not change after harvest of standing
vegetation. Collectively, our results suggest that soil chemistry of dense
Morella thickets, rather than high dispersal rates or herbaceous competi-
tors, drive tallow germination in floating marsh communities.
Michael Lencioni
Dept. of Zoology
Prey Selection by Chaoborus in the Field and Laboratory
Chaoborus spp. larvae are voracious predators and can drastically alter
populations of zooplankton in lake ecosystems. To estimate the impact
of the larvae on zooplankton in Campus Lake, I conducted a 24-hour
field survey and a controlled predation experiment in the laboratory. Spe-
cifically, I tested the hypothesis that Chaoborus larvae select Daphnia
over copepods, two zooplankton taxa on which the larvae are known to
feed and which occur in Campus Lake. In the lake, Chaoborus displayed
diurnal vertical migration over 24 hours, with high abundances in the
water column at night. Chaoborus did select Daphnia over copepods;
however, selection was strongest for rotifers, a smaller taxon of zooplank-
ton. In the laboratory experiment, feeding rates were low and Chaoborus
displayed no selectivity. The lack of prey parts in the guts of Chaoborus
from the laboratory experiment suggests gut content analyses from field
surveys likely underestimate the predatory impact of the larvae, and de-
serves further investgation.
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Joshua C. Hunt and David Gilbert
Dept. of Psychology
Effects of Nicotine and Anxiety on Attentional Bias and
Mood Interpretation
The purpose of this research study was to test the hypothesis (Gilbert,
1997) that nicotine reduces anxiety and stress by reducing the tendency
of smokers to negatively interpret ambiguous stimuli and by reducing
the tendency to pay attention to negative social stimuli rather than to
neutral and positive stimuli. Participants were 32 smokers (16 males and
16 females, ages 18-35) who smoked at least 10 cigarettes per day for the
past two years. These participants refrained from smoking (as well as
from other nicotine products) 12 hours before each of the two experi-
mental sessions. On each of the experimental days participants would
attend a brief orientation session in which the requirements of the study
would be discussed, followed by the placement of either a placebo or 14
mg Nicoderm® patch. Four hours after patch placement, participants
would begin their session, which consisted of two tasks. The first (the
attentional bias task) consisted of two pictures presented simultaneously
for 3 seconds on a computer screen. These dual picture combinations
involved an emotionally neutral or positive facial expression in one visual
field and a face depicting some degree of negative emotion (anger, fear,
disgust, or sadness) in the other. Right versus left visual field location of
each picture type was counterbalanced. During this task, eye-gaze was
tracked with an Arrington ViewPoint® infrared-LED-based eye-track-
ing system that samples eye-gaze 30 times per second. The second task
displayed these previously viewed faces, and 6 different responses were
provided for the participant to select from after the face disappeared from
the screen. Patch administration was counterbalanced between males and
females and experimental days.
Naarah L. Lindsay
Dept. of Physiology
Sympathetic Nerves Regulate Choroidal Growth Factor
Expression in Rat
Age-related macular degeneration affects millions of people worldwide,
and this number is only expected to increase with more aging baby
boomers. Sympathetic nerves are particularly affected by age. Their con-
duction velocity is reduced, as is their ability to produce neurotransmit-
ters. We have previously shown that surgical removal of the sympathetic
innervation to the eye, which mimics the aging process, produces in-
creased vascularity of the choroid, the vascular bed of the eye. These re-
sults suggested that loss of sympathetic nerves produces a factor that is
involved in vascular growth of the eye. Since nerve growth factor would
be produced in excess upon loss of sympathetic nerves, we hypothesized
that the upregulation of nerve growth factor or its receptor, TrkA, re-
sulted in increased vascular growth noted in the choroid after surgical
sympathectomy. To test this hypothesis, gene expression was investigated
using real-time PCR and protein expression tested by Western blotting.
We found there were no changes in gene expression for NGF or TrkA.
Since other growth factors could be responsible for the changes in the
vasculature of the choroid, we decided to investigate gene and protein
expression of vascular endothelial growth factor (VEGF), its receptor
(KDR), and pigment epithelial derived factor (PEDF), all factors known
to influence the vascularity of a tissue. We found that both gene expres-
sion and protein expression were significantly increased for both VEGF
and PEDF. Gene expression is significantly increased for KDR. These
results suggest that the vasculature of the choroid is more dependent on
the balance of VEGF and PEDF than on changes in nerve growth factor
levels. Future work will be focused on determining the mechanisms by
which sympathetic nerves alter VEGF and PEDF expression in the
choroid.
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DeAnn Harley, S. Stadler, D.H. Minott, and J.P. Craig
Dept. of Physics
Element-Specific Magnetic Properties of Co2MnSi Thin Films
The realization and optimization of spintronic elements such as spin valves de-
pend on the development of highly spin-polarized ferromagnetic materials. Half-
metallic materials, which are fully spin-polarized in all bands, have been pre-
dicted through band structure calculations, the first being half Heusler alloys,
including Co2MnSi and Co2MnGe. Despite the predictions, full spin polariza-
tion in Heusler alloys has yet to be observed. This may be a consequence of
interfacial mixing/roughening, stress between the film and substrate due to lat-
tice mismatching, and erroneous stoichiometry leading to interfacial segrega-
tion and phase separation. Magnetic properties are acutely sensitive to these
interfacial alterations. In devices that exploit spin-polarized thin films to ac-
complish spin injection, the interfaces between thin film layers in the
heterostructure play a significant role. It is important that the films are of ideal
crystalline structure and that the deviations do not occur at the interface.
The magnetic, structural, and electrical properties of bulk 9-11 and thin
film 12-15 Co2MnSi have been extensively studied. However, the only known
study of the element-specific magnetic properties of this alloy was carried out
using polarized neutron reflectivity (PNR). We have therefore employed soft x-
ray magnetic circular dichroism (XMCD) and x-ray absorption spectroscopy
(XAS) to elucidate the element-specific magnetic and electronic structures of
Co and Mn in Co2MnSi. Pulsed laser deposition was used to grow films from
single-crystal Co2MnSi targets. Once optimum growth parameters were identi-
fied (i.e., substrate temperature, laser fluence, etc.) that produced highly crystal-
line films, MOKE and XMCD were used to elucidate the average and element-
specific properties, respectively. Element-specific moments were estimated from
XMCD data and magnetocrystalline anisotropy was observed from MOKE
measurements.
We determined that multiplet structure observed in the XAS spectra is likely
a result of surface oxidation, although the shape of the XMCD spectrum re-
mains essentially unaffected. A uniaxial and a fourfold magnetocrystalline anisot-
ropy was observed in the films grown on GaAs (001). The spin orbit ratios,
which were obtained by way of the application of the XMCD sum rules, were
determined to be .10 and .04 for Co and Mn, respectively. The values deter-
mined for Co2MnGe were roughly half of those of Co2MnGe.
Hitesh Mehta
Dept. of Aviation Management & Flight
Employment at Commercial Service Airports in the United States
According to the Federal Aviation Administration’s 2005-2009 National
Plan of Integrated Airport Systems (NPIAS), there are 19,576 airports in
the United States. However, only 510 of these airports are classified as
commercial service airports (CSAs). CSAs are defined in the NPIAS as
“public airports receiving scheduled passenger service and having 2,500
or more enplaned passengers per year.” These CSAs are economic en-
gines for surrounding communities; however, an extensive data set re-
garding the number of employees employed by operating entities of CSAs
is currently unavailable.
Therefore, the purpose of this research was to ascertain the size and
scope of employment at U.S. CSAs by: (1) determining the number of
full-time and part-time employees employed directly by the operating
entities of CSAs; (2) determining the total number of employees em-
ployed at these CSAs, including those working not only for airport op-
erators, but also for airport tenants; and (3) comparing the findings to
figures found in literature.
To acquire data, all 425 non-Alaskan U.S. CSAs were contacted by
phone and/or mail and asked to complete a five-question survey regard-
ing airport employment. A response rate of 87.8% (n = 373) was ob-
tained. Preliminary results indicate there are 42,429 full-time and 2,272
part-time employees directly employed by airport operators. Addition-
ally, when airport tenants are taken into account, a total of 1,114,256
people are employed at CSAs. This substantial figure includes employees
of entities on airport property, such as airlines and concessionaires. Be-
cause some airports did not respond, the employment values reported are
probably underestimates of actual values.
The U.S. aviation industry employs more than 2.1 million people
(NewMyer & Owen, 2003; NewMyer, Kaps, & Sharp, 1997). Thus, it
is noteworthy that approximately half of those employed in the U.S.
aviation industry are employed at these relatively few CSAs. The results
indicate that CSAs play a considerable role in local economies.
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Christine Goldstein and Karl W. J. Williard
Dept. of Forestry
Soil Water Nitrogen Leaching in Riparian Autumn-Olive
Stands in Southern Illinois
Autumn-olive is a nitrogen-fixing, invasive, exotic shrub that has become
naturalized in the eastern United States. Our study objective was to de-
termine whether excess nitrogen (nitrate and ammonium) was leaching
below riparian autumn-olive stands, potentially contributing to stream
nitrogen loads. To achieve this objective, we installed six tension lysim-
eters in both autumn-olive and open field plots at three riparian sites in
southern Illinois. Soil water samples were collected monthly and ana-
lyzed for dissolved nitrate, ammonium, pH, and specific conductivity in
the Forestry Laboratory of Watershed Research at Southern Illinois Uni-
versity Carbondale (SIUC). Soil water ammonium-N concentrations were
relatively low and were similar between autumn-olive (Mean= 0.09, StDv=
0.15) and open field (Mean= 0.12, StDv= 0.19) plots. Soil water nitrate-
N concentrations were relatively high under autumn-olive stands (Mean=
0.07, StDv= 0.11). This high soil water initiate could potentially con-
tribute to non-point source nitrogen pollution of streams, and the pres-
ence of autumn-olive in riparian areas may convert these ecotones from
net nitrogen sinks to net sources of nitrogen.
Kelly Ming
Dept. of Chemistry & Biochemistry
Activity of the Sodium-Calcium Exchanger in the Adductor
Muscle of the Scallop
The sodium-calcium exchanger is a transport enzyme located in the plasma
membrane of many cells. It is an integral membrane protein, anchored in
the bilayer by N-terminal and C-terminal sets of transmembrane á-heli-
ces connected together on the cytoplasmic side of the membrane by a
very large loop polypeptide, called the f loop. Two segments of the f loop
show similarity to one another, and are termed the â-1 and â-2 repeats.
The exchanger catalyzes the secondary active transport of Ca2+ from the
cytoplasm in exchange for extracellular Na+, and thus couples the efflux
of Ca2+ to the electrochemical gradient of Na+ established by primary
active transport carried out by the Na+-K+ ATPase. The exchanger plays
a major role in the relaxation of heart muscle, and in restoring the resting
Ca2+ concentration in nerve cells after they have released neurotrans-
mitter.
Scallop muscle membranes, which are exceptionally rich in exchanger,
have been purified free of almost all other proteins except for the Ca2+
-ATPase, which co-purifies with the exchanger. The exchanger has then
been incorporated into membranes and assayed using Western Blotting
techniques that detect the protein with a serum containing rabbit-
antiscallop antibody. Assay of activity of the Na+- Ca2+ exchanger will
be carried out by dilution of the Na+ loaded Fura red containing vesicles
into a Ca2+ containing medium and observed in a spectrophotometer at
490 nm. The concentration of Ca2+ inside the membranes will increase,
driven by the exchange for internal Na+, causing the absorbance to de-
crease, and allowing us to observe the movement of the Ca2+ and better
understand the enzyme’s activity.
Kandace Fisher, Melinda La Garce, Luciano Debeljuk, and
Sharon Smaga
School of Architecture, School of Allied Health, and School of Medicine
Are ADHD (Attention Deficit/Hyperactive Disorder)
Behaviors Affected by Ambient Light Colors in the Built
Environment?
The research objective was to determine if different colors of ambient
light, including white light, have an effect on human behaviors of the
ADHD type, and, if they do have an effect, which colors of ambient light
have particular effects on specific behaviors? If behaviors of the ADHD
type increase or are intensified by specific colors of ambient light, then
those specific colors of light could be eliminated from the ambient light
in environments for those with ADHD.
Two research subjects of essentially the same age were exposed indi-
vidually at five separate sessions for a period of three hours each to white
light and four specific color wavelengths of light in a windowless room.
This study is unique in that it analyzes the effects of ambient light colors
and not focused or point sources of light at intense light levels. The sub-
jects were videotaped during each session. Behaviors of the ADHD type
were determined by review of the literature and from report of the ADHD
subject’s parents. Systematic observation of the videotapes was made by
trained observers to identify and tabulate behaviors. Comparative analy-
ses were made.
The subjects’ behavioral reactions varied greatly under different col-
ors of ambient light, and varied greatly from each other when exposed to
the same color of light. The subject with behaviors of the ADHD type
was more greatly affected by the various colors of light than the subject
without the ADHD type behaviors. Complete specific data will be pre-
sented in the paper to support the outcomes. This was a pilot study and
discoveries were made that could improve the methodology.
Randy Oitker, Kaushik Balakrishnan, Aniket Datar, and
Ling Zang
Dept. of Chemistry & Biochemistry
Side-Chain Effect on Self-Assembly of Organic
Semiconductor Molecules
Nanostructures of inorganic semiconductors have been widely studied
for many years, yet their organic counterparts have not received much
attention. Unlike inorganic semiconductors, which are rigid, organic semi-
conductors have the advantage of being flexible. Not only may they be
physically bendable, but being organic, they may be synthetically modi-
fied in virtually any way. An organic semiconductor could be tailor-made
to fit almost any need.
Nanoparticles of perylene tetracarboxylic diimide (PTCDI), a class
of organic n-type semiconducting material, were fabricated by way of
self-assembly. PTCDI molecules exhibit unusually valuable properties
like high fluorescence yields and thermal, chemical, and photochemical
stability. The perylene-containing backbone of the PTCDI molecule is a
highly conjugate π-system, which interacts with each other, resulting in
π-π stacking of the molecules atop one another. For the molecule with
linear side chains, a one-dimensional self-assembly can be formed through
the π-π stacking, while for the branched side chains the self-assembly
results in zero-dimensional nanospheres due to the strong steric hindrance.
The formation of different dimensional structures was monitored by
UV-Vis and fluorescence spectroscopy. Additionally, AFM and TEM
images have been taken for the nanostructures produced, showing thread-
like fibers for the molecules with straight side chains. Investigation of
properties and photophysical behavior of organic nanostructures will
ultimately complement the fundamental understanding of nanomaterials,
which has thus far been mostly based on inorganic semiconductors. The
main goal of this project has been to help pave the way for more wide-
spread use of organic semiconductors.
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Leigh Engel
Dept. of Cinema & Photography
Claes Oldenburg’s Batcolumn, 1977, and the Louisville Slug-
ger ‘Big Bat,’ 1995: Reception, Rejection, and Representation
Situated in front of the Social Security Administration Building near
downtown Chicago, sculptor Claes Oldenburg’s 100-foot Cor-ten steel
sculpture, Batcolumn, was created in 1977 and was funded through the
government’s General Services Administration’s Art-in-Architecture pro-
gram. The public protested the government paying approximately
$100,000 for this artwork.  Their protests made the sculpture controver-
sial at the time. In contrast to this disputed Chicago sculpture, an even
larger baseball bat located only 300 miles away from Batcolumn is a
beloved tourist attraction. Located in front of the Louisville Slugger Mu-
seum in Louisville, Kentucky, the Louisville “Big Bat” is known as the
“world’s largest baseball bat,” and was erected in 1995. At approximately
120 feet tall, the “Big Bat” serves as a popular roadside attraction, and
doubles as a water tank.
My research objective was to examine the controversy around
Batcolumn as well as to situate both bats within a broad context to fully
understand and evaluate them. The contrast between the two baseball
bats ran deeper than their aesthetic differences and difference in funding,
although these were both essential in understanding the works and their
history. Other salient issues included each sculpture’s relationship with
its location and the creator’s or commissioner’s reason for choosing a base-
ball bat as the subject of a monumental sculpture. My conclusion was
that the Louisville “Big Bat” exists primarily to symbolize the strength of
a company, whereas Oldenburg’s Batcolumn historically represents the
government’s serendipitous relationship with art.
Lavon Nicole Pettis and Jo Korchmaros
Dept. of Psychology
Stigmatized: A Study on the Content of Stereotypes
Past research suggests a relationship between group membership and ste-
reotype content. The purpose of this study was to find out what stereo-
types are activated when people think of Black women and women. We
hypothesized that there would be some but not total overlap in stereo-
type content about Black women and women. People of various ethnic
backgrounds (49 females, 51 males, and 1 person of unknown gender)
aged 18 to 78 were recruited from the summer Sunset Concert Series.
Participants were asked to list whatever came to mind when thinking
about either Black women or women. Consistent with past research and
hypotheses, attractiveness was mentioned more often for women than
for Black women and speaking loudly was mentioned more often for
Black women than for women. Contrary to hypotheses, sensuality and
sexuality were mentioned more often for women than for Black women.
This research can be used to assess how race and gender affects differ-
ences in stereotype content. This study can contribute to the extensive
research on why certain group stereotypes contain specific content. This
research can contribute to understanding how stereotyped content af-
fects attitudes and behaviors directed towards Black women and women.
It is important to understand the meaning of stereotypes to address the
unfair treatment of groups.
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Joshua Buursma
Dept. of Cinema & Photography
A Family Evening (short film from original script)
A Family Evening seeks to tell a quiet, subtle story about growing up and
the responsibility each generation has to its parents and grandparents.
The film centers on a 12-year-old boy, Richard, whose late-night journey
to the home of his grandparents gives him a new look at adulthood. He is
exposed to the frailties of old age and the lack of independence that goes
with it, as well as the filial obligations of his father, Michael. Michael gets
Richard out of bed, on a school night, to help him with an embarrassing
but rather ordinary problem stemming from the alcoholism of Michael’s
father. The pivotal scene of the film is Richard’s conversation with his
grandmother, in which she momentarily breaks from the conventions of
their relationship and admits her disappointment with these final years
of her life.
I conceived this film, on the aesthetic level, as a reaction against the
slick, big-budget shorts that too often come out of larger film schools.
Many use professional actors and top-notch equipment but rely on plot
gimmicks to mask shallow characters. I wanted to take a calm, humanis-
tic approach to a simple story. Although no film ever quite ends up being
the one a director sees in his mind, I am quite satisfied with this work.
The cast and crew are all volunteer, with photography by Sinisa Kukic
and sound by Renny Thomas, both film students. The actors are ama-
teurs selected through rehearsals; some had local acting experience, oth-
ers did not. The film was guided from screenplay to post-production by
cinema professors Dru Vratil, Mike Covell, and Lily Boruszkowski.
Jonathan Schmidt
Dept. of Microbiology
Bioremediation of Perchlorate-Contaminated Sites
Perchlorate has only naturally been found in one site in the entire world,
a mine in Africa. The large amount of perchlorate in existence today is
the result of manmade synthesis. Its major use was by the military as a
fuel stabilizer, and ammunition factories dumped the excess perchlorate
into the surrounding environment. Before 1997 perchlorate was an
unregulated chemical and open dumping into the environment was legal
and thought to be harmless. In 1997, however, perchlorate was declared
a toxin and finally became regulated. By then, sites all across America
had already become contaminated.
A safe, cheap, and reliable method to decontaminate these sites was
needed. It was already known that bacteria could degrade harmful com-
pounds into safe compounds naturally, a process called bioremediation.
A way of tracking the level of these organisms in the environment was
needed though. Former SIUC graduate student Kelly S. Bender had al-
ready designed primers that could be used to track perchlorate-reducing
bacteria. The primers were for the cld gene, chlorite dismutase, which is
unique to the perchlorate-reducing pathway. The goal of my research
was to track the levels of perchlorate-reducing bacteria in the contami-
nated environments from month to month to see how they fluctuated.
Once this information in known, it is possible to apply it to other con-
taminated sites to speed up the rate of bioremediation. Results thus far,
after five months of tracking, have shown no increase or decrease in the
amount of perchlorate-reducing bacteria in the contaminated sites over
time, even as the amount of perchlorate is reduced.
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Natalie Bonner and Daniel Primont
Dept. of Economics
The Illinois Malpractice Crisis
The state of Illinois currently has no cap on how much a person can
receive for non-economic damages in a medical malpractice suit. The
malpractice insurance rate in Illinois is so expensive because the state
constitution finds caps unconstitutional. Illinois, particularly Southern
Illinois, has been traumatically affected by the current crisis of expensive
malpractice rates. These rates have caused our doctors to retire early, go
out of business, or in some cases “jump the border” to surrounding states.
Doctors fear malpractice litigation and have begun to practice “defensive
medicine.” Doctors have also begun to deny patients who may need com-
plex treatment. Many people are suffering from the malpractice crisis. It
has been as extreme as cities not having specialists that can deliver babies
or treat trauma cases. Here in Southern Illinois, there is not a single neu-
rologist. Economically, the crisis in the United States deals with efficiency
and productivity.
The question that this research has been focused on is, what are some
of the other states’ approaches to the medical malpractice crisis, and have
any of them been successful. Internet sources, journals, and newspapers
were used for information. I used surveys, reviewed litigation cases, and
analyzed statistical data. The research found that costs incurred because
of the malpractice crisis indirectly affect the cost of certain government
programs. Doctors and consumers agree that awards for non-economic
damages should be capped. Finally, the research found that states with
caps on non-economic damages have an increase in the supply of doctors
that is 12% greater than the increase in non-cap states.
In conclusion, caps are beneficial. By enforcing caps, lower healthcare
costs and better access to care are within reach.
Katherine Speicher, Joshua P. Der, and Daniel L. Nickrent
Dept. of Plant Biology
Evolutionary Relationships Among Angiosperms:
A Comparison of Two Chloroplast Genes
Many genes have been used to infer phylogenetic relationships among
flowering plants, and rbcL (ribulose bisphosphate carboxylase/oxygenase
large subunit, 1440 base pairs in length) sequences are the most numer-
ous. Another chloroplast gene, accD (acetyl-Co-A carboxylase, 1500 bp),
has received little attention, possibly owing to the erroneous perception
that it is missing in all monocots. The objective of this study was to
compare the molecular features of accD to rbcL, thereby documenting its
phylogenetic utility. We analyzed 46 accD sequences (30 generated at
SIUC, 16 obtained from GenBank). Taxa were chosen to broadly sample
all major angiosperm orders. An alignment of rbcL was also constructed
using the same taxa. More parsimony-informative sites were seen in accD
(43%) as compared with rbcL (29%). Additionally, accD yields trees that
have higher consistency indices. Angiosperm clades recovered in other
multigene analyses are seen on the accD tree, e.g., asterids, rosids,
Caryophyllales, Santalales, and eudicots. Both genes provide similar lev-
els of resolution for intergeneric relationships, in this study, Santalaceae.
Thus, the accD gene compares favorably with rbcL, the most widely used
chloroplast gene, and should be considered an excellent candidate for
future molecular phylogenetic studies.
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Maurice Betts and Lori Vermeulen
Dept. of Chemistry & Biochemistry
Synthesis and Characterization of a Zirconium Phosphate/
Nicotine Intercalation Compound
We are interested in the use of layered materials as drug delivery host
systems. We have successfully prepared a series of zirconium phosphate
intercalation compounds in order to investigate the effect of ultrasound
on the de-intercalation rate. Here we describe the successful preparation
of a zirconium phosphate/nicotine intercalation compound. The synthe-
sis and characterization of this new intercalation compound by powder
X-ray diffraction (XRD) and Fourier transform infrared spectroscopy
(FTIR) are reported.
Joey Stringer
Dept. of Chemistry & Biochemistry
Synthesis of Modified β-Cyclodextrin as a Potential
Antibacterial Agent
β-cyclodextrin (BCD) is a biodegradable compound that is commercially
available at a relatively low cost. Because of its unique structure, low
toxicity, and chemical properties, BCD can be used in a variety of chemi-
cal applications. By utilizing BCD’s unique structure, a suitable antibac-
terial agent can be synthesized at low cost using minimal synthetic steps.
The goal is to synthesize a modified BCD structure with long hydropho-
bic tails on the secondary face, and hydrophilic sites on the primary face.
This structure would enable the modified BCD to be water-soluble, in
addition to disrupting bacterial cell membranes with its long hydropho-
bic chains. First, the primary hydroxyl face is protected with TBDMS
groups. Secondly, the secondary face of the protected BCD is acylated
using lauryl chloride and DMAP. After acylation, the TBDMS protect-
ing groups are converted back to primary hydroxyl groups with BF
3
·Et
2
O.
The primary hydroxyl groups are then sulphated using SO
3
·Pyridine to
create an amphiphilic compound. The amphiphilic-modified BCD is
tested in gram-positive and gram-negative bacterial cell cultures and a
dose response curve is constructed to measure the modified BCD’s anti-
bacterial effectiveness.
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Andrea Wilton
Dept. of Physiology
The Phosphorylation of Serines 19, 31, and 40 on Tyrosine
Hydroxylase During Lactation
Prolactin (PRL), an essential hormone of lactation, has a vital role in the
continuation of mammalian species. Circulating PRL levels remain el-
evated in response to the suckling stimulus from the young as a result of
a decrease in dopamine (DA) input from the brain to PRL-producing
cells in the pituitary. During non-lactational states, PRL levels are sup-
pressed by DA from tuberoinfundibular dopaminergic (TIDA) neurons
in the brain. DA is synthesized from tyrosine in a pathway that is coordi-
nated by the enzyme tyrosine hydroxylase (TH). This enzyme contains
four identified regulatory phosphorylation sites, three of which are the
focus of our work: Ser 19, Ser 31, and Ser 40. The objective for this study
was to determine if the suckling stimulus alters the phosphorylation states
of these three serines. One group of lactating rats remained with their
pups, whereas another group was deprived of pups. Five groups of pup-
deprived rats were subsequently reunited after 24-hr with their pups for
durations of 15-min, 30-min, 1-hr, 2-hr, and 4-hr. The stalk median
eminence, where the TIDA nerve terminals are located, was then removed
from the brain. This tissue is where the DA synthesis and secretion oc-
curs. The samples were analyzed with phosphorylation site-specific anti-
bodies for TH using the Western blot technique, and a densitometer was
used to determine the degree of phosphorylation. Phosphorylation states
of Ser 40 and Ser 31 were increased in pup-deprived dams, but were
decreased within 30-min of suckling, and remained low. Ser 19 phos-
phorylation was not significantly different, but there was a tendency for
reduced phosphorylation at 2-hr and 4-hr after the onset of suckling
stimulus. TH protein quantity was unchanged as a result of the suckling
stimulus. Dephosphorylation of TH may contribute to the decrease in
DA, allowing PRL to rise in response to the suckling stimulus.
Richard Adams and Sanjeev Kumar
Dept. of Civil & Environmental Engineering
Utilization of Illinois Coal Combustion Products to Construct
Temporary Road Barriers
For many years fly ash has been recognized as a construction material
and has been used frequently as a component of Portland cement con-
crete products as well as the primary component of embankments, struc-
tural fills, and road subbases. Bottom ash, like fly ash, is a waste by-
product of coal combustion which, unless utilized in some manner, be-
comes an environmental and disposal concern. However, the use of bot-
tom ash as a construction material has not yet been as adequately studied
as has fly ash. Temporary road barriers made from concrete are used ex-
tensively throughout the United States to channel traffic flow during
construction and maintenance of the nation’s highway system. It would
be of considerable benefit if bottom ash could be used successfully as a
component of these road barriers while alleviating some of the environ-
mental concerns associated with bottom ash storage and disposal.
This poster will present the findings of a study conducted to evaluate
engineering properties of concrete composites made with Illinois PCC
bottom ash and to compare the values with those of conventional con-
crete. The study included samples prepared, cured, and tested under con-
trolled conditions in the laboratory, samples prepared from commercial
size batches in the field but cured and tested in the laboratory, and samples
cored from a block which was prepared in the field from a commercial
batch and was cured under field conditions. Results will be presented to
show that the concrete composites exhibited strength and stiffness simi-
lar to, in some cases better than, that of an equivalent conventional con-
crete. Based on the field observations made so far, performance of the
full-size road barriers made with concrete composites is also similar to
the barriers made from an equivalent conventional concrete.
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